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Abstract
Aim: In this study, we aimed to investigate the relationship between migraine and serum adropin levels.
Material and Methods: This is a randomized control study. The study was conducted for 6 months starting from January 2021. Fifty-four migraine patients were 
selected for the study as a case group and matched with 35 healthy participants for the control group. We compared serum adropin, high-density lipoprotein 
(HDL-C), low-density lipoprotein (LDL-C), total cholesterol (TC) and triglyceride (TG) concentration and body-mass index (BMI) between the case and control 
groups. In addition, the relationship between migraine disease duration, monthly pain frequency and pain duration, and serum adropin level in the patient 
group was analyzed. 
Results: There was  no significant difference between the two groups regarding age, gender, triglyceride, LDL-C, HDL-C, BMI levels and serum adropin levels 
(p<0.05). Also, there was no significant difference in migraine disease duration, frequency of headache (within a month) and headache duration depending on 
serum adropin levels. A negative correlation was determined between adropin levels and age and BMI (p<0.05). 
Discussion: Serum adropin concentrations are not associated with migraine in our population. Besides, serum adropin levels decrease with increasing BMI and 
with age.  With this knowledge, however, it is difficult to make a definitive conclusion. Further studies with larger populations are needed.
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Introduction
Migraine is a common neurovascular disorder characterized by 
attacks of severe headache, and autonomic and neurological 
symptoms. The molecular mechanism of migraine has not 
been fully clarified yet. The pathophysiology of migraine is 
correspondingly complex and includes neurogenic inflammation, 
endothelial dysfunction and oxidative stress [1].  
During migraine attacks as a consequence of trigeminovascular 
activation, nitric oxide (NO) and CGRP, which although transitory, 
can occur. NO has been implicated in pain processing and is 
most commonly associated with migraine headache [2]. It was 
suggested that hemodynamic changes during migraine attacks 
may be related to alterations in the activity of NO [3]. NO can 
precipitate the attacks by causing vasodilatation, increased 
local blood flow, and decreased vascular resistance in cerebral 
circulation [4]. 
Adropin is a 4.9 kDa peptide encoded by the Energy Homeostasis 
Associated gene (Enho) located on chromosome 9 [5]. A variety 
of organs, including the central nervous system (neurons, 
neuroglial cells, pia mater, vascular area, Purkinje cells, and 
granular layer), heart, kidney, liver, pancreas, and human 
umbilical vein synthesize adropin [6].
Adropin activates vascular endothelial growth factor receptor 
2 (VEGFR2) and modulates the expression of endothelial nitric 
oxide synthase (eNOS) by posttranscriptional stimulation of 
eNOS protein. Also, adropin increases the endothelial cells 
proliferation, migration and potential to form capillary-like 
structures. Recently, it has been found that adropin reduces 
endothelial permeability [7-9].
As a result of these reports, we aimed to investigate the 
relationship between migraine, which is well-known to nitric 
oxide and endotelial dysfunction plays a role in the pathogenesis 
and serum adropin levels.

Material and Methods
This cross-sectional study was conducted with 89 participants 
with migraine and a control group of healthy individuals at  Elazig 
Fethi Sekin City Hospital in Turkey January 2021- June 2021.
Participants were selected among 18-60 year-old patients with 
clinical features of migraine and no history of another disease. 
Patients with no diagnosis of migraine or with peripheral artery 
disease, active inflammatory disease, autoimmune disease, 
malignancy, diabetes mellitus, coronary artery disease, severe 
kidney or liver disease were excluded from the study. 
Fifty-four migraine patients were selected as the case group 
and were matched with 35 healthy participants. We compared 
serum adropin, high-density lipoprotein (HDL-C), low-density 
lipoprotein (LDL-C), total cholesterol (TC) and triglyceride (TG) 
concentration and body-mass index (BMI) between the case and 
control groups. In addition, the relationship between migraine 
disease duration, monthly pain frequency and pain duration, 
and serum adropin level in the patient group was analyzed.
Measurement of adropin levels in plasma
Venous blood samples were obtained from participants after 
overnight fasting for at least 10 hours, centrifugated and 
stored at -80℃ until analysis. Serum adropin concentrations 
were measured using an enzyme-linked immunosorbent assay 
kit and adropin detection limit range was 0.011-100 ng/ml.

Anthropometric and biochemical measurements
BMI, an assessment of general obesity, was calculated as body 
weight in kilograms/height in square metres (kg/m2). Serum TC, 
HDL-C, LDL-C and TG were measured by enzymatic methods 
using an autoanalyzer.
Details of the present study were explained to the eligible 
subjects and written informed consent was obtained.
Statistical analysis 
Data analysis was tested using the IBM SPSS Statistics 26.0 
(Statistical Package for Social Science) package program. 
Probability was assessed using a two-tailed P-value of <0.05 
to indicate statistical significance. Continuous variables were 
checked for normality by using the Kolmogorov-Smirnov 
Normality test. Differences between migraine patients and  
healthy controls were evaluated with the Mann-Whitney U test 
for independent non-normally distributed variables, while the 
independent T-test was used for normally distributed variables. 
The correlations between parameters to determine test-retest  
reliability and validity analysis were defined by the Spearman 
correlation. 
Ethical Approval
Ethical approval for the study was obtained from Non-
Interventional Clinical Research Ethics Committee of Istanbul 
Medipol University (Date: 2020-09-04, No: 10840098-772.02-
E.43591).

Results
The baseline characteristics of the two groups are shown in 
Table 1. Compared with the controls, the migraine patients 
had no significant difference regarding age, TC, LDL-C, HDL-C, 
TG, BMI and serum adropin levels (p>0.05) as shown in Table 
2. We performed the Spearman correlation test to assess the 
correlations between adropin and clinical characteristics in 
migraine patients and the control group. As demonstrated in 
Table 3, serum adropin levels were negatively correlated with 
age for both groups and the total population (migraine; r = 
-0,29 (p=0.005), control; r = -0,35 (p=0.037), total population; r 
= -0,31 (p=0.021)), and BMI only for total population  (r = -0,23 
(p=0.029)). There was no correlation between serum adropin 
levels with other variables. 

Discussion
To the best of our knowledge, this was the first study to 
determine the association between serum adropin levels and 
migraine, migraine attack frequency and migraine attack 
duration. We could not find any significant results with serum 
adropin levels between the control group and migraine patients, 
and there was no association with serum adropin level and 

Table 1. Frequency distributions.

Variables N (%)

Group 

Control 35 (39,3)

Migraine 54 (60,7)

Sex

Male 24 (27,0)

Female 65 (73,0)
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migraine attack frequency and migraine attack duration.
Migraine affects more than 10% of the world’s population, 
causes substantially more individual morbidity, and creates 
a significant socioeconomic burden on the individual and 
society. Despite considerable research into the pathogenesis of 
idiopathic headaches, such as  migraine,  the  pathophysiological  
mechanisms  underlying  them  remain  poorly  understood [10]. 
A few of the underlying mechanisms are endothelial dysfunction, 
oxidative stress, vascular inflammation, and hypercoagulability 
[11]. It is suggested that NO could be an important mediator 
in the initiation or propagation of a neurogenic cranial vessel 
inflammatory response that might eventually result in a migraine 
attack [12]. Nitric oxide is one of the indicators of oxidative 
stress and causes vasodilation and endothelial dilatation and 
increases vascular endothelial growth factor (VEGF) [13].
Adropin is a newly discovered regulatory protein encoded by 
the Enho gene [6]. Adropin  appears to have a significant role 
in energy homeostasis, and may be involved in the metabolic 
adaptation to fasting and dietary macronutrients [14]. It also 
might play a role in endothelium by increasing NO secretion and 
activating eNOS to repair endothelial damage and increasing 
eNOS expression through the VEGFR2-PI3K-Akt and VEGFR2-
ERK1/2 (extracellular signal-regulated kinases 1/2) pathways 
and inhibition of the Rho/ROCK pathway [6-8]. Although many 
studies have been conducted in the literature on diseases that 
are known to play a role in the etiology of endothelial dysfunction 
such as coronary syndrome, atherosclerosis, diabetes mellitus, 
obstructive apnea syndrome, erectile dysfunction in coronary 
artery disease patients [14-19] and low serum adropin levels, 
there is not any study in the literature with migraine and 
adropin levels whose pathophysiology is caused by endothelial 

dysfunction.
In the present study, we have reported a negative correlation 
between serum concentrations of adropin and BMI and age 
(p<0.05). Zang et al. [20] and Lian et al. [21] found a significant 
association between BMI and serum adropin levels. In another 
study by Hu et al., it was shown that BMI was negatively 
correlated with the serum concentration of adropin in diabetic 
nephropathy patients. In the same study, no significant 
correlation of serum adropin with dislipidemia was found [22]. 
Our study findings are consistent with their study. Furthermore, 
in Beigi et al.’s study on gestational diabetes mellitus patients 
showed that there was no significant correlation between 
serum adropin levels and serum lipid profile, including LDL, 
HDL, cholesterol and triglyceride concentration, and our 
study confirmed those results. Although, Beigi et al. found no 
significant correlation between serum adropin levels and BMI 
[23]. 
In many studies in the literature, the association of BMI and 
serum adropin levels has been established in patients with 
metabolic diseases such as diabetes, coroner aterosclerosis 
[14-17]. In our study we found these results without a history 
of metabolic disease in both the patient and the control group. 
This can provide a different perspective.
Previous studies have shown a negative correlation between 
serum adropin levels and age, and this finding was repeated 
in our study [23,24]. Additionally, Yang et al. found significantly 
reduced plasma adropin levels in old rats compared to young 
rats [9]. Also, Celik et al. found a significant correlation between 
maternal age in gestational diabetes mellitus and cord blood 
adropin levels [25]. 
This present study has several limitations. First, the sample 
size was not sufficiently large to achieve definitive conclusions. 
Further studies with larger populations are needed. Second, 
the present study was designed as cross-sectional. Future 
longitudinal studies are required to determine the causal 
relationship. 
In summary, serum adropin concentrations are not associated 
with migraine in our population. Besides, serum adropin levels 
decrease with increasing BMI and with age.  
Conclusion
This is the first study to explore the serum adropin levels of 
migraine patients and the frequency of migraine attacks or the 
contribution of adropin to the development of migraine, which 
is a relatively new protein. It is still unclear whether adropin 
plays a role in the pathophysiology of migraine. Studies with a 
larger population would be instructive. We think that this study 

Table 3. Relation of adropin levels and variables-Spearman’s 
Correlation Analysis (r(p)).

Total 
n=89(100%)

Control 
n=35(39,3%) 

Patient 
n=54(60,7%)

Age(year) -0,29 (p=0,005*) -0,35 (p=0,037*)   -0,31 (p=0,021*)

TC(mg/dl) -0,09 (p=0,426) -0,31 (p=0,070) 0,06 (p=0,669)

LDL-C(mg/dl) -0,10 (p=0,336) -0,21 (p=0,226) -0,02 (p=0,858)

HDL-C(mg/dl) -0,14 (p=0,182) -0,29 (p=0,088) -0,04 (p=0,801)

TG(mg/dl) -0,03 (p=0,764) -0,02 (p=0,905) -0,08 (p=0,557)

BMI(kg/m2) -0,23 (p=0,029*) -0,29 (p=0,093) -0,19 (p=0,169)

Onset of headache(month) -0,18 (p=0,199)

Frequency of headache (within a month) -0,09 (p=0,495)

Headache duration (hours) -0,18 (p=0,202)

*<0,05 is significant 

Table 2. Analysis of variables by group (Mean±SD/Median-Range).

Control n=35(39,3%) Patient n=54(60,7%) Total n=89 (100%) p

Age(year)** 41,06 ± 16,14 / 35-58 35,35 ± 10,74 / 36-40 37,6 ± 13,34 / 36-59 0,071

TC(mg/dl)** 199,66 ± 38,87 / 193-170 182,81 ± 44,43 / 176,5-190 189,44 ± 42,91 / 186-190 0,07

LDL-C(mg/dl)** 121,74 ± 34,61 / 122-137 111,87 ± 33,19 / 109-164 115,75 ± 33,91 / 115-164 0,181

HDL-C(mg/dl)*** 52,89 ± 20,32 / 47-117 49,06 ± 10,71 / 47-49 50,56 ± 15,24 / 47-122 0,638

TG(mg/dl)*** 156,66 ± 116,41 / 138-566 134,3 ± 70,78 / 126-466 143,09 ± 91,51 / 128-585 0,795

BMI(kg/m2)** 26,28 ± 4,66 / 26,14-17,81 24,66 ± 3,73 / 24,54-18,51 25,3 ± 4,17 / 25,5-19,33 0,074

Adropin(pg/ml)*** 271,85 ± 127,53 / 224,44-461,36 255,98 ± 118,65 / 209,66-449,2 262,22 ± 121,75 / 214,73-461,36 0,559

*<0,05 is significant  ** T- Test*** MWU Test
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is beneficial for public health as migraine is the most common 
headache in the world.

Scientific Responsibility Statement 
The authors declare that they are responsible for the article’s scientific content 
including study design, data collection, analysis and interpretation, writing, some 
of the main line, or all of the preparation and scientific review of the contents and 
approval of the final version of the article.

Animal and human rights statement
All procedures performed in this study were in accordance with the ethical 
standards of the institutional and/or national research committee and with 
the 1964 Helsinki Declaration and its later amendments or comparable ethical 
standards. 

Funding: None

Conflict of interest
The authors declare no conflict of interest. 

References
1. Charles A. The pathophysiology of migraine: implications for clinical 
management. Lancet Neurol. 2018;17(2):174-82. 
2. Kwok YH, Swift JE, Gazerani P, Rolan P. A double-blind, randomized, placebo-
controlled pilot trial to determine the efficacy and safety of ibudilast, a potential 
glial attenuator, in chronic migraine. J Pain Res. 2016;9:899-907. 
3. Schmidtko A, Tegeder I, Geisslinger G. NO, no pain? The role of nitric oxide and 
cGMP in spinal pain processing. Trends Neurosci. 2009;32(6):339-46. 
4. Olesen J. Nitric oxide-related drug targets in headache. Neurotherapeutics. 
2010;7(2):183-90. 
5. Ashina M, Hansen JM, Bara AD, Olesen J. Human models of migraine - short-
term pain for long-term gain. Nat Rev Neurol. 2017;13(12):713-24.
6. Toda N, Ayajiki K, Okamura T. Cerebral blood flow regulatıon by nitric oxide in 
neurological disorders. Can J Physiol Pharmacol. 2009;87(8):581-94.
7. Aydin S. Three new players in energy regulation: preptin, adropin and irisin. 
Peptides. 2014;56:94-110. DOI:10.1016/j.peptides.2014.03.021.
8. Lovren F, Pan,Y, Quan A, Singh K, Shukla PC, Gupta M, et al. Adropin is a novel 
regulator of endothelial function. Circulation. 2010;122(Suppl. 11):S185-92.
9. Yang C , DeMars KM, Hawkins K.E, Candelario-Jalil E. Adropin reduces 
paracellular permeability of rat brain endothelial cells exposed to ischemia-like 
conditions. Peptides. 2016;81:29-37.
10. Robbins MS, Lipton RB. The epidemiology of primary headache disorders. 
Semin Neurol. 2010;30(2):107-19. 
11. Martinez MD, Goadsby PJ. Pathophysiology and Therapy of Associated 
Features of Migraine. Cells. 2022;11(17):2767. DOI:10.3390/cells11172767.
12. Tietjen G, Herial N, White L, Utley C, Kosymna J, Khuder S. Migraine and 
biomarkers of endothelial activation in young women. Stroke. 2009;40(9):2977-
82.
13. Barbanti P, Egeo G, Aurilia C, Fofi L, Della-Morte D. Drugs targeting nitric oxide 
synthase for migraine treatment. Expert Opin Investig Drugs. 2014;23(8):1141-8.
14. Erman, H. Ozdemir A, Sitar ME, Cetin SI, Boyuk B. Role of serum adropin 
measurement in the assessment of insulin resistance in obesity. J Investig Med. 
2021;69(7):1318-23. 
15. Kumar G, Zhang J, Gao S, Rossi J, McCuinnes O, Halem H, et al. Adropin 
deficiency is associated with increased adiposity and insulin resistance. Obesity 
(Silver Spring). 2012;20(7):1394-402.
16. Topuz M, Celik A, Aslantas T, Demir AK, Aydin S, Aydin S. Plasma adropin 
levels predict endothelial dysfunction like flow-mediated dilatation in patients 
with type 2 diabetes mellitus. J Investig Med. 2013;61(8):1161-4. 
17. Gozal D, Kheirandish-Gozal L, Bhattacharjee R, Molero-Ramirez H, Tan HL, 
Bandla HP. Circulating adropin concentrations in pediatric obstructive sleep 
apnea: potential relevance to endothelial function. J Pediatr. 2013;163(4):1122-6. 
18. Celik A, Balin M, Kobat MA, Erdem K, Baydas A, Bulut M.  Deficiency of a 
new protein associated with cardiac syndrome X; called adropin. Cardiovasc Ther. 
2013;31(3):174-8. 
19. Wu L, Fang J, Chen L, Zhao Z, Luo Y, Lin C, et al. Low serum adropin is 
associated with coronary atherosclerosis in type 2 diabetic and non-diabetic 
patients. Clin Chem Lab Med. 2014;52(5):751-8.
20. Celik H, Bilen M, Kazancı F, Yildirim M, Incebay I, Erdamar H. Serum adropin as 
a predictive biomarker of erectile dysfunction in coronary artery disease patients. 
Cent European J Urol. 2019;72(3):302-6. 
21. Zang H, Jiang F, Cheng X, Hu H, Hu X. Serum adropin levels are decreased in 
Chinese type 2 diabetic patients and negatively correlated with body mass index. 
Endocr J. 2008;65(7):681-91. 
22. Lian A, Wu K, Liu T, Jiang N, Jiang Q.  Adropin induction of lipoprotein lipase 
expression in tilapia hepatocytes. J Mol Endocrinol. 2016;56(1):11-22.
23. Hu W, Chen L. Association of Serum Adropin Concentrations with Diabetic 
Nephropathy. Mediators Inflamm. 2016;2016:6038261.
24. Beigi A, Shirzad N, Nikpour F, Nasli Esfahani E, Emamgholipour S, Bamdarian 
F. Association between serum adropin levels and gestational diabetes mellitus; a 
case-control study. Gynecol Endocrinol. 2015;31(12):939-41.

25. Celik E, Yilmaz E, Celik O, Ulas M, Turkcuoglu I, Karaer A. Maternal and fetal 
adropin levels in gestational diabetes mellitus. J Perinat Med. 2013;41(4):375-80.

How to cite this article:
Fatma Ebru Algul. Hatice Tosun. Serum adropin levels in patients with migraine. 
Ann Clin Anal Med 2024;15(2):85-88

This study was approved by the Ethics Committee of Istanbul Medipol University 
(Date: 2020-09-04, No: 10840098-772.02-E.43591)


